Adult intussusception is rare but can prove to be challenging surgical situation. The etiology of adult intussusception is different from that of children, and because of the possibility of malignancy, surgical treatment is highly recommended. We present a case report of malignant lymphoma that caused ileocolic and colocolic intussusception in an adult. At first event of intussusception, the patient refused to undergo additional treatments due to improved symptoms. Three months later, the patient was transferred to our hospital due to recurrent and unresolved abdominal pain. The patient underwent a right hemicolectomy and was diagnosed with malignant B-cell lymphoma that involved the ileocecal valve. Physicians should consider malignancy as a potential cause of intussusception in adult, and should quickly provide adequate surgical intervention.
INTRODUCTION
Intussusception occurs when one segment of the bowel and associated mesentery invaginate into an adjacent segment [1] . Intussusception is primarily a childhood disease. The incidence of intussusception is 1.5 to 4 cases per 1,000 live births, and it often occurs around 1 year of age [2] . Adult intussusception is a rare clinical entity that accounts for 5% of all intussusceptions [3] . Vague and non-specific symptoms and signs often make a preoperative diagnosis difficult. It has been reported that 63% of adult intussusceptions are related to tumors [4] . Because of the high risk of malignancy, surgical intervention is recommended in cases of adult intussusception. We report a case of malignant lymphoma that caused intussusception in the ileocecal region.
CASE REPORT
A 51-year-old female visited our hospital and reported three-day history of recurrent abdominal pain. She had no specific past medical or family history. One year earlier, she underwent a colonoscopy during a routine health checkup, which showed no abnormal findings. Three months earlier, she visited a local hospital because of right upper quadrant abdominal pain with a palpable mass. Although it was recommended that she receive additional treatment due to the suspicion of an intussusception, she refused to undergo additional procedures because the symptoms resolved spontaneously.
On physical examination, a palpable mass was noted in the right upper quadrant of the abdomen. Laboratory studies upon admission yielded normal chemistry results, but low hemoglobin levels (6.8 g/dL). The levels of carcinoembryonic antigen and carbohydrate antigen 19-9 were within normal limits. An abdominopelvic computed tomography (CT) scan showed a circumferential mural thickening and dilatation of the distal ileum. Mural thickening and enhancement of the dilated appendix (9.7 mm) in the invaginated large bowel lumen was noted (Fig. 1) . Multiple enlarged mesenteric lymph nodes were also detected.
According to the CT images, the diagnosis was colocolic and ileocolic intussusception. Although there was no definite mass-like lesion in this
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• Adult ileocecal intussusception caused by malignant lymphoma www.kjco.org 47 CT examination, there was a possibility of hidden malignancy at the ileocecal valve as the leading point of intussusception. We scheduled an elective exploratory-laparotomy, which indicated that the small intestine was invaginated through the ileocecal valve and that the mesenteric lymph nodes were enlarged (Fig. 2) . Frozen section results of an enlarged lymph node revealed that it was a malignant lymphoma. A right hemicolectomy with end-to-side ileotransverse colostomy was performed.
After surgery, the patient recovered uneventfully. The final pathologic diagnosis indicated a diffuse large B cell-type malignant lymphoma (Fig.  3) . Immunohistochemical staining revealed atypical lymphoid cells that were positive for CD20. Analysis indicated that malignant lymph nodes were involved in 5 out of 14 regional lymph nodes. She was transferred to the hematology-oncology department and underwent 6 cycles of rituximab-cyclophosphamide, doxorubicin, vincristine, and prednisone chemotherapy.
DISCUSSION
Intussusception occurs when a proximal portion of the bowel invagi- any abnormalities. Therefore, it could be possible to identify ileocolic lymphoma at an earlier stage with a thorough evaluation of the terminal ileum, although it is uncertain whether the performance of ileocecal valve intubation during the colonoscopy was performed. Thus, this case emphasizes that physicians should be more cautious of the possibility of malignancy in adult intussusception.
In conclusion, we report a case of malignant lymphoma in the ileocecal region that caused colocolic intussusception in an adult. Physicians should be more suspicious of malignancy for an intussusception of unknown cause in adult patient. Finally, immediate surgical intervention is highly recommended for these patients.
nates into the more distal bowel [1] . Although intussusception is a major cause of intestinal obstruction in children, it is rare in adults. Adult intussusception represents only 5% of all intussusceptions [4] , and common clinical presentations in adult patients with intussusception include abdominal pain, nausea, vomiting, and abdominal distension [3, 5] . However, the preoperative diagnosis of adult intussusception is very difficult because the typical symptoms such as pain, a palpable mass, and bloody stool, are present only in 10% of the patients [6] . In a review of 1,214 reported cases of intussusception in adults, Felix et al. [4] estimated that 55% (668/1,214) involved the small intestine, whereas 45% (546/1,214) involved the colon. Of the colon intussusceptions, 48% resulted from malignant tumors and 21% from benign lesions [4] . Begos et al. [7] reported that intussusception of the small intestine in adults is due to benign (63%), idiopathic (23%), and malignant (14%) lesions.
It is well known that the gastrointestinal tract is the most common site for extranodal non-Hodgkin lymphoma, accounting for about 20% to 50% of these lymphomas [3] . However, large bowel involvement is rare, and occurs in only 10% of gastrointestinal presentations of malignant lymphoma. The cecum is the lesion site in 85% of cases of large bowel malignant lymphoma [8, 9] . Akbulut [3] reported that the ileocolic type was the most common (66.6%, 24/36), followed by the enteric type (27.7%, 10/36) among 36 cases of intussusceptions due to lymphoma that were reported in the literature from 2000 to 2011. In our patient, the final pathologic results revealed that ileocolic lymphoma caused an ileocolic intussusception.
In adult intussusception that involves the colon, most cases originated from an anatomical leading point. Therefore, surgical treatment should not be delayed for adult intussusception. Currently, there is some debate regarding when to perform the reduction procedure. If a reduction could be performed successfully, it could be possible to perform a more limited resection. However, reduction should not be recommended in cases of inflammation or ischemic change of the bowel [10] . When the possibility of malignancy cannot be cxcluded, tumor spillage during the reduction process could be fatal for the patient. In addition, spontaneous reduction could not guarantee the absence of a pathologic cause.
In this case, the patient had previously visited the emergency department of another hospital for diffuse abdominal pain 3 months earlier and was diagnosed with an intussusception. Because the discomfort was not severe and it disappeared spontaneously, she refused to undergo further treatment at that stage. Although the intussusception could spontaneously disappear after the first episode of the event, the patient could have been treated earlier if she had been strongly informed of the possibility of a hidden malignancy. Interestingly, the patient underwent colonoscopy for a health check-up one year before the visit to our hospital. According to the patient's statements, the colonoscopy did not reveal
